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Introduction

26
The world's rivers carry 40% of precipitation as runoff from land, and 95% of 27 sediment to oceans, linking together the atmosphere, hydrosphere, and biosphere 28 6 when the stream flow in rivers shows a periodically increasing trend (Lei et al., 2017) . 120 Based on this hypothesis, the six consecutive months with the highest sum of runoff are 121 categorized as the flood season, the remaining six months constitute the dry season. For 122 example, the dry season extends from June to November in the Amazon River Basin 123 (Zemp et al., 2017) ; the flood season of the Yangtze River lasts from May to October 124 (Gemmer et al., 2008) . 125 2.4 Trend analysis of normalized seasonal water discharge, precipitation, evaporation 126 and glacial runoff 127 To examine different allocation regimes of seasonal water discharge, precipitation, 128 evaporation, and glacial runoff between dry and flood seasons, a normalization method 7 2.5 Calculation of precipitation, evaporation, temperature and glacial runoff for each 142 basin 143 The Thiessen Polygon Method (Liu et al., 2012; Barbulescu, 2015; Su et al., 144 2018) was used to calculate the spatially averaged daily precipitation, potential , 2017) . We used the well-established Degree-Day Model that relates air 150 temperature to snow and glacier melt rate to estimate glacial runoff (Ohmura, 2001; 151 Hock, 2003; Zhang et al., 2012; Seguinot, 2013 , 1971; WMO, 1986; Zhang et al., 2006) . The model equations for 155 calculating the daily glacial runoff are as follows: 
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where n is the number of dams in the sub-region; v(i) is the storage capacity of the i-179 th dam (km 3 ); and R is the average annual runoff of the sub-region (km 3 ). flood seasons, Rp, Re, Rg and Rd, were calculated from:
where bp, be, bg and bd are the standardized coefficients of precipitation, evaporation, 206 glacial runoff, and dam operation. The accumulated catchment areas of GDEP and DEP accounted for 38.6% and 210 33.5% of the study area ( Fig. 1e ), indicating that the majority of global river basins 211 were affected by dam operations. By comparison, the areas of EP and GEP had very 212 values of 1735.4×10 4 km 2 (19.7%) and 722.4×10 4 km 2 (8.2%), respectively. Among the 213 world's top 20 rivers, most are GDEP rivers, but none is a GEP river (Table S1 ). It is 214 interesting to note that all GDEP and GEP river basins are situated in the Northern near to the Arctic Circle ( Fig. 1e ). 
Homogenization and polarization of intra
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To determine whether an independent basin (defined as one that is hydrologically 248 independent and is not contained by any others considered in the study) has been 249 experiencing water discharge homogenization or polarization, we select the intra-year 250 water discharge observed at the hydrological station located at (or nearest to) the 251 estuary as representative of the overall trend in the basin. From the resulting values,
252
we find that water discharge homogenization has occurred in 181 of the 314 253 independent basins examined, occupying up to 62.6% (5513.4×10 4 km 2 ) of the total 254 area studied, whereas water discharge polarization was experienced by 39 255 independent basins covering 25.6% of the total area studied (Fig. 2f ). Noting that the 256 lengths of water discharge series observed at the end hydrological stations of each 257 basin are different, we can also analyze the temporal characteristics of water 258 discharge homogenization or polarization. In the period preceding 1980, only 25.0%
259
of the total study area experienced water discharge homogenization, being mainly 260 scattered in North America and West Asia (Fig. 2b) Tamanrasett river basins grew. We also found in the inset histogram of Fig. 3a and polarization of seasonal water discharge, respectively, also experienced identical 304 trends in seasonal precipitation, implying that precipitation might be a primary factor 305 influencing the intra-year distribution of water discharge in these regions.
306 Figure. 3b shows that the gap in seasonal evaporation between dry and flood 307 seasons became enlarged in the 17.6% of the study area, but shrank in 70 basins (12.9% 308 of the study area). As displayed in Fig. S6 and Table S3 
330
We applied a degree-day model to estimate the glacial runoff in basins supplied 331 mainly by glacial or snow melt water, and found that the difference in allocation of 332 glacial runoff between dry and flood seasons narrowed in most drainage areas (Fig.   333 3c, and see details in Fig. S7 and Table S4 ), covering 5.6% of the total study area 334 (494.9×10 4 km 2 ). Most of these river basins (463.9×10 4 km 2 ) also experienced 335 homogenization of water discharge. It can also be inferred from the inset histogram 336 in Fig 3c that Table S5 ). The inset histogram in Fig. 3d shows that 91.0% of the drainage area 359 exhibiting homogenization in water discharge also experienced radical dam 360 construction, implying that the homogenization in water discharge might be closely 361 associated to the operation of dams.
assemblages in the cascade reservoir system of the Tietê River Basin, Brazil.
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